We reexamine closely the solar photospheric line at 6300Å, which is attributed to a forbidden line of neutral oxygen, and is widely used in analyses of other latetype stars. We use a three-dimensional time-dependent hydrodynamical model solar atmosphere which has been tested successfully against observed granulation 
Introduction
The cosmic abundance of oxygen is an important number in a wide variety of scenarios.
Several debates have over the years focussed on disagreements about the oxygen abundance of stars, and disparities between estimated abundances for different kinds of astronomical objects. For example, there is a long history of using hot stars as tracers of the galactic radial variation of the oxygen abundance, but only very recently have the stellar abundances seemed to agree with the results derived from emission lines in H ii regions (Rolleston et al. 2000) . Currently, the study of metal-poor stars is particularly polemical. A group of astronomers defends a monotonic increase of the oxygen-to-iron ratios (i.e., [O/Fe] ) with -3 -lower iron abundances (see, e.g., Israelian et al. 2001; Boesgaard et al. 1999) , whereas a second group tends to prefer an essentially constant [O/Fe] for stars with [Fe/H] −1 (see, e.g., Carretta, Gratton & Sneden 2000; Nissen, Primas & Asplund 2000) . The discrepancy for metal deficient stars may be connected to the use of different indicators of the oxygen abundances and, ultimately, caused by deficiencies in the modeling of the spectra.
The solar oxygen abundance is not free from debate. In fact, the solar controversy and that in metal-poor stars could be related. The most popular indices of the oxygen abundance in cool stars are i) the [O i ] forbidden lines at 6300 and 6363Å; ii) the OH lines in the UV and IR; and iii) the O i triplet at about 7773Å
1 . In the solar case, the forbidden lines and the OH lines tend to provide higher abundances, by about 0.1 − 0.2 dex, than the O i 7773Å triplet, when allowance for departures from Local Thermodynamic Equilibrium (LTE) in the formation of the triplet is made.
None of the indicators of the solar oxygen abundance is free from suspicion. The popular [O i] lines are threatened by the presence of blends (Lambert 1978) . The O i 7773Å triplet likely suffers important departures from LTE (see e.g. Kiselman 1993; Takeda 1994; Reetz 1999a,b) . The OH lines are particularly sensitive to temperature, and therefore compromised by deficiencies in the model atmospheres (e.g., Sauval et al. 1984; Asplund & García Pérez 2001) . In addition, all lines are affected by surface inhomogeneities (granulation) that are ignored by classical model atmospheres (Kiselman & Nordlund 1995 (1978) , the line at 6300Å is blended with a Ni i feature, while that at 6363Å is affected by a CN line. We consider only the 6300Å line because the blending Ni i line makes a smaller contribution to the solar line than does the CN line to the 6363Å line (Reetz 1999a) , the 6363 line is located in the middle of a broad Ca i auto-ionization line and, as discussed for OH, molecular features are particularly sensitive to the details of the temperature structure.
The next section describes the basic ingredients involved in the analysis, §3 is devoted to the comparison with the solar flux spectrum to derive the photospheric oxygen abundance, and §4 is a brief summary of the results.
Model atmospheres and line synthesis
We made use of a 3D time-dependent hydrodynamical simulation of the solar surface calculated by Asplund et al. (2000) , and based on the compressible radiative hydrodynamical code described by Stein & Nordlund (1998) . The Uppsala synthesis package (Gustafsson et al. 1975 with subsequent updates) was the source of the continuum opacities, partition functions, ionization potential and other basic data for the line synthesis as well as for the simulation.
Collisional broadening by hydrogen atoms was considered following the van der Waals formula, but is essentially irrelevant for the extremely weak lines considered (equivalent widths 5 mÅ). Natural broadening, also irrelevant, was included, using data from the Vienna Atomic Line Database (VALD; Kupka et al. 1999) . Reduction of the partial pressure of oxygen through CO formation is included with the carbon abundance put at log ǫ(C) = 8.52; though the effect on the number density of O i is ≤ 5%. Our assumption of of the magnetic dipole contribution, and following them include the electric quadrupole contribution from Galavís, Mendoza, & Zeippen (1997) to obtain log gf = −9.717 with an accuracy of a few per cent. Inclusion of relativistic corrections reduced the value by less -6 -than 2 %. The log gf has changed little over the years; Lambert (1978) suggested −9.75, after comparison of laboratory and older theoretical determinations.
The blending Ni i line's wavelength was measured as 6300.339Å by Litzén, Brault, & Thorne (1993) with an estimated uncertainty of 2 to 3 mÅ. Litzén et al.'s energy levels derived from their extensive reinvestigation of the Ni i spectrum predict 6300.342Å for the line. The NIST web database gives 6300.343Å, as calculated from the energy levels of Sugar & Corliss (1985) . Litzén et al. did not report measurable isotopic splitting and, therefore, we neglect isotopic (and hyperfine) splitting. We have adopted 6300.339Å as the rest wavelength of Ni i line. The log gf for the Ni I line is uncertain. There are seemingly no laboratory measurements for this line. The energy levels clearly show that LS-coupling is an inappropriate assumption from which to derive the solar gf -value using Ni i lines of the same and similar multiplets. Indeed, Moore's (1959) classification gives the transition as y 3 D
• 1 -e 3 P 0 but severe configuration interaction renders these misleading labels. Litzén et al. show that the dominant (90%) contribution to the upper term is not from the 3 P term but from a 1 S term, and while the leading contribution to the lower term is from the 3 D term there is an appreciable contribution (34%) from other terms. These contributions differ for different levels of the lower and upper terms. We treat the product gf ǫ(Ni) as a free parameter.
Comparison with the observed spectrum
We have confronted our calculated profiles with the FTS solar flux spectrum published by Kurucz et al. (1984) . The resolving power is about half a million, and the signal-to-noise ratio amounts to several thousand, making these data adequate for studying the [O i] feature at 6300Å. Allende Prieto & García López (1998) , the shifts -absolute and differential -of the oxygen and nickel lines from the laboratory wavelengths cannot be adjusted. Therefore, the only parameters we can tune to match the predicted profile to the observed profile are the continuum level, the oxygen abundance, and the product gf ǫ(Ni). The optimization of the fit was accomplished using the slow-but-robust amoeba algorithm based on the Nelder-Mead simplex method (Nelder & Mead 1965; Press et al. 1986 ). We find log ǫ(O) = 8.69 ± 0.05 dex. Fig. 2 shows the projection onto the C − log ǫ(O) plane of the reduced χ 2 . The scale for both the gray-scale and the contours is logarithmic and, therefore, the units in the gray-scale code bar are dex.
Our evaluation of the Ni i line is equivalent to log[gf ǫ(Ni)] = 3.94. Adopting the solar Ni abundance from Grevesse & Sauval (1998) , we obtain log gf = -2.31 for the Ni i line, which compares with log gf = -1.74 computed by Kurucz & Bell (1995) . Figure 1b shows (log gf = −1.95). In our case, the line profile is used to set the Ni i line's contribution.
Summary and conclusions
The photospheric oxygen abundance we determine from the 6300Å feature, The plot uses logarithmic units, and therefore the units in the code bar of the gray-scale are dex.
